Aims: To analyse the association between sickness absence and sex segregation of occupation and of work site, respectively, and to analyse work environmental factors associated with high sickness absence. Methods: The study group consisted of 1075 women employed as nurses, assistant nurses, medical secretaries, or metal workers who answered a questionnaire comprising 218 questions on women's health and living conditions. Sickness absence was collected from employers' and social insurance registers. Results: Women working in the male dominated occupation had in general higher sickness absence compared to those working in female dominated occupations. However, metal workers at female dominated work sites had 2.98 (95% CI 2.17 to 3.79) sick-leave spells per woman and year compared to 1.70 (95% CI 1.29 to 2.10) among those working with almost only men. In spite of a better physical work environment, female metal workers at a female dominated work site had a higher sickness absence than other women, which probably could be explained by the worse psychosocial work environment. Working with more women also had a positive association to increased frequency of sick-leave spells in a multivariate analysis including several known indicators of increased sick-leave. Conclusions: There was an association between sickness absence and sex segregation, in different directions at the occupational and work site level. The mechanism behind this needs to be more closely understood regarding selection in and out of an occupation and a certain work site. I n one of the first studies of sex segregation and health, Hall 1 found that men in male dominated, white collar jobs had the highest work control of all groups, while women in the same group had the second highest work control. Women in male dominated, blue collar jobs had the lowest work control and men in the same group had the next lowest work control. Hall's findings are interesting, showing an interaction of horizontal and vertical segregation, influencing both men and women.
I n one of the first studies of sex segregation and health, Hall 1 found that men in male dominated, white collar jobs had the highest work control of all groups, while women in the same group had the second highest work control. Women in male dominated, blue collar jobs had the lowest work control and men in the same group had the next lowest work control. Hall's findings are interesting, showing an interaction of horizontal and vertical segregation, influencing both men and women.
Hunt and Emslie 2 found an association between psychological distress, self assessed health, and occupational sex ratios; the greatest differences were within professional/ managerial jobs. Ö stlin and colleagues 3 studied myocardial infarctions and found a higher risk for both women and men in sex segregated occupations. Alexanderson and colleagues 4 found that the cumulative incidence of sickness absence of women working in extremely male dominated occupational groups (0-10% women employed) was higher than in any other group, and twice as high as for men in that group. The smallest difference in sickness absence was found in occupational groups with a relatively equal sex distribution (40-60% of either sex).
Other studies have shown that sickness absence is high in occupations with low salary, monotonous work tasks, and high physical workload, which might be an explanation of the findings that women in the group of male dominated occupations had higher sick leave. [5] [6] [7] However, Hensing and colleagues 8 showed that sickness absence with psychiatric disorders, which to a lesser extent is related to physical workload, varied even more with sex segregation. Women in the group of extremely male dominated occupations (0-10% women) had a three times higher cumulative incidence of sickness absence with psychiatric disorders than men in that stratification group. Finally, it has been shown that sickness absence with pregnancy related disorders varied with regard to level of sex segregation in the different occupational groups. 9 However, all these studies were performed on occupational groups at aggregated levels, and no information was given at an individual level regarding how many women and men the study participants actually, and usually, worked with during a day. Therefore a study was designed to more closely and at an individual level analyse the relation between the actual distribution of men and women at specific work sites and sickness absence. The aim was more specifically to analyse the relation between sickness absence and sex segregation of the occupation and of the work site, respectively, and to analyse factors in the work environment associated with high sickness absence.
METHODS

Study population
The study population consisted of 1417 women aged 17-64 years and employed in four different occupations (table 1) . Metal workers were chosen as a male dominated occupation with high sickness absence. 4 8 Assistant nurses were chosen as a female dominated occupation with high sickness absence. Nurses and medical secretaries were included as contrasting occupations, with less physically heavy work as for the first two occupations, and with lower levels of sickness absence. A larger number of metal workers were included than employees from the other three occupational groups, as a pilot study had indicated that many of the employees in this male dominated occupation actually worked in female dominated settings, and that we could expect a higher dropout here.
Only work sites located in the county of Ö stergötland, Sweden, were included. A random selection was made of all nurses and assistant nurses employed at geriatric hospital wards of the general hospitals, and of all medical secretaries employed at the general hospitals. There were no private hospitals in the county. A list of all metal industries with women employed was obtained from the metal worker's union. In all, 68 industries were contacted according to a random order of priority on the list, and with respect to obtaining a geographical spread. Fourteen of these were excluded from the study since they no longer had any female employees. Seven industries declined participation. Forty seven industries distributed over different branches and with between 1 and 244 women employed in manufacturing were included. No further selection was done and all the women employed and working in production at these 47 metal industries were included in the study.
Data collection
All data were collected after informed consent. The project is independent from the employers and information on this was clearly given in the introductory letter. Information was also given in advance to the local unions at the different work places. The Regional Ethics Committee for Human Research at the Faculty of Health Sciences of Linköping University, Sweden, approved this procedure.
The questionnaire
A questionnaire comprising 218 questions on women's health and living conditions in paid and unpaid work was developed 10 11 and mailed to the home addresses of the included women. Two reminders were sent out, and those who still failed to respond were contacted for a telephone interview.
Data on sickness absence
All women, both those who answered the questionnaire and those who did not, were asked for permission to collect information on their sickness absence. Such data were obtained both from the employers ((14 days) and from the Social Insurance Offices (>15 days). All women included in this study were covered by the same national sickness insurance. The first seven days of the sick-leave spell could be self certified, but from the eighth day a medical sickness certificate issued by a physician was required. There was no maximum duration of a sick-leave spell. Only data on sick leave were included in this study. Pregnancy and parental leave, and leave for taking care of sick children are regulated in separate insurances. Part time sick leave can be used for those with remaining work ability-that is, instead of being sick listed all working hours an individual can be listed sick for 25%, 50%, or 75% of their working day.
Data analysis
Questionnaire data
The following question was used to estimate the sex distribution at a single work site: ''How many women and men do you usually work together with during an ordinary work day?''. The response alternatives were ''almost only women'', ''mostly women'', ''equal number women and men'', ''mostly men'', and ''almost only men''. Other work related questions included in the questionnaire and used in the analysis were physical and ergonomic work environment including questions on heavy lifting, noise, dust, and dirt. Questions on psychosocial work environment included the ''job strain'' model, perceived knowledge for performing work tasks, social support at work, and sexual harassment (a more detailed description of these items can be obtained from the authors on request). [12] [13] [14] Questions on income were also included.
Sickness absence data
Three measures of sickness absence were used, namely frequency, length of absence, and cumulative incidence. 15 Frequency was defined as the number of sick-leave spells that started during 1995 with all women in the study group as denominator. All women that were sick listed for the whole year were excluded from the denominator. Length of absence was defined as the number of sick-leave days during 1995 per sick listed woman. Part time sick-leave days were summed up. If someone was sick listed 50% of each day during 10 days, this was thus counted as 5 days. Finally, cumulative incidence of sickness absence was defined as the proportion women sick listed at least once (full time or part time) during 1995 with all women in the study group as denominator.
Dropout analysis
Questionnaire
Of the 1417 women who were included there was a dropout of 342 women who did not answer the questionnaire (table 1) . There was no statistically significant difference in age between the study group and the dropout. The difference in response rate between the occupations was expected and nurses, the group with the highest education, had the highest
Main messages
N There was a gradient in sickness absence related to the horizontal sex segregation at work.
N Women in male dominated occupations had higher sickness absence in general compared to women in female dominated occupations.
N Among metal workers, a male dominated occupation, women at female dominated work sites had higher sickness absence than those at male dominated work sites-in spite of the fact that they had a worse physical work environment.
N Interesting work was associated with lower frequency of short sick-leave spells, while the possibility to decide own work pace was associated to fewer number of sick-leave days.
N Worries about new technology and feeling exhausted after work were associated with a higher number of sick-leave days.
Policy implications
N Horizontal sex segregation needs to be addressed in programmes aiming at lower sickness absence within industries.
N Reducing the worries about new technology through, for example, information and training might be a way to prevent sickness absence. participation rate. There were no systematic differences in response rate between the questions included in the questionnaire.
Sickness absence was higher in the dropout group and more of the women not answering the questionnaire had ongoing (at 1 January 1995) long sick-leave spells. On the other hand, the number of women that during the study period commenced a sick-leave spell that turned out to be long was the same as of those with ongoing (at 1 January 1995) long spells (.30 days). To some extent this can compensate for the dropout of those with ongoing sick-leave spells.
Sickness absence register
Another form of dropout was related to collection of data on sickness absence. There were 37 women, 2.6% who declined the gathering of their sickness absence data (table 1) . There were no statistically significant differences with regard to age or occupation between this group and those who accepted collection of data on their sickness absence.
Due to high workload and lack of time, one of the metal industries declined to provide information on sickness absence, which is why information is missing for 16 women on possible sickness absence for the first 14 days of sick-leave spells. Information on sick-leave spells .14 days was obtained from the Social Insurance Offices for these 16 women. Since they were so few in number, we believe that these missing data do not introduce any bias.
Statistics
All data were standardised for age through direct standardisation using the whole study group as standard. Confidence intervals, 95% level, were calculated by the usual asymptotic formula (parameter estimate ¡1.96 standard error). Data on sickness absence were stratified for occupation and for sex distribution at work site (tables 2, 3, and 4). In the latter case the stratification was made both for all four occupations collapsed and separately for metal workers (tables 3 and 4). The reason for this was that almost all the nurses, medical secretaries, and assistant nurses, categorised their work sites as including ''almost only women'' or ''mostly women''. Therefore the continued analysis of working conditions and sex distribution at work site was performed on metal workers only. A correlation matrix was made with all variables related to work environment included. The associations with sex segregation are described in more detail for those variables that were significantly correlated by stratifying according to level of sex segregation (table 4) . Finally, a multiple regression analysis was performed; all variables on working conditions were included in the analysis (table 5, showing only significant variables).
RESULTS
Differences in sickness absence regarding cumulative incidence, frequency, and length of absence were analysed initially (table 2). Medical secretaries had the shortest length of sickness absence with 21 sick-leave days/sick listed person. Nurses had the lowest frequency, 0.93 sick-leave spell/person, and cumulative incidence, 53% sick listed at least once. Metal workers had highest cumulative incidence, 74% sick listed at least once, and frequency, 2.01 sick-leave spell/person. Assistant nurses had highest length with 54 sick-leave days per sick listed person, but the difference was only significant in comparison with medical secretaries. A separate analysis with metal workers only revealed that there were small differences in length of absences between sick listed metal workers at female and male dominated work sites, respectively (table 3) . However, a larger proportion, 91% of those working with almost only women had been sick listed at least once (table 3) . They also had a higher frequency with almost three sick-leave spells/woman and year. In the four other stratification groups (working with almost only men, mostly men, equal number of women and men, and mostly women) there were small differences and no linearity in the findings.
In order to examine the working conditions within the different stratification groups more closely those variables that were significantly associated with sex distribution at the work site were analysed (table 4). The proportion of metal workers reporting being responsible over life and material values increased with a higher proportion of men at the work site (table 4). The same was true regarding influence over own work schedule and work tasks. Furthermore, 38% of the women working with almost only men considered their work important, which can be compared to 17% among those working with only women. The analysis of indexes on influence, stimulus, and control at work showed the same pattern (table 4) . Metal workers working with almost only men had the highest mean value indicating higher work control. Job strain was also estimated and found to be highest among metal workers working with almost only women (table 4). These findings indicated that working conditions were better among metal workers who worked almost only with men. However, when the physical work environments were analysed, we found that metal workers working with almost only men to a larger extent were exposed to a dirty environment, to a disturbingly high sound level, and to heavy lifting (table 4). A higher proportion of the metal workers who worked almost only with men or mostly with men had been exposed to sexual harassment (table 4) . Furthermore, we found that monthly income increased with number of men at the work site, but the differences were small and the precision low.
Finally, in the multivariate analysis of metal workers' sickness absence we found a negative association between ''interesting work''' and increased frequency of short sick-leave spells (1-7 days). There was a positive association between higher frequency of short sick-leave spells and more women at work site, exposure to gas, dust, smoke, etc, open communication with work mates, as well as for having work mates with problems (table 5) . Factors negatively associated with frequency of longer sick-leave spells (>8 days) were influence over own work schedule, opportunity to learn new things at work,and longer duration in commuting time (table 5 ). Opportunity to decide over own work pace was negatively associated with number of sick-leave days, while there was a positive association with worries over new technology and feelings of exhaustion after work (table 5) .
DISCUSSION
Horizontal and vertical sex segregation and the association with sickness absence We found that working in a male dominated occupation was associated with higher frequency of sick-leave spells and with a high cumulative incidence. These findings were in line with the findings by Alexanderson et al and Hensing et al on sickness absence and sex segregation of occupational groups. 4 8 9 Thus, there is some empirical support for the association between sickness absence and sex segregation at the level of occupational groups, as well as occupations. However, the mechanisms involved are not clear but could include stress, selection of certain women to male dominated occupations, male as the norm at male dominated work places involving both ergonomic and psychosocial factors, fewer job alternatives for women not interested in health care, child care, or teaching, and possibly several others. 16 17 Length of sickness absence might be influenced more by the occupation being a blue collar occupation rather than by being male dominated. This was supported by our more detailed analysis of sickness absence among the metal workers, where we found very small differences in sick-leave length between those working in a female or a male dominated work site. Earlier studies on sickness absence and sex segregation have only analysed cumulative incidence *Variables presented in table had a significant (95% level) correlation to sex distribution according to a correlation matrix performed with all variables related to work included in questionnaire. ÀThe higher the mean value, the stronger influence over work.
and not length of sickness absence. However, different types of measures are needed to get a comprehensive picture of sickness absence. 15 18 The willingness and possibility of the employer to offer vocational rehabilitation also affects the length of an absence.
Work environment and sex segregation among female metal workers In spite of a better physical work environment female metal workers at a female dominated work site had a higher sickness absence than other women, which probably could be explained by the worse psychosocial work environment. Marmot, 19 for example, found that psychosocial risk factors in the work environment were more strongly associated with sickness absence than physical risk factors. One aspect of the psychosocial work environment is job strain. 20 The association between sickness absence and job strain is not quite clear. Several authors report that low job demand and low control are associated with sickness absence rather than the job strain (high demand, low control) situation per se. 6 21-23 In the multivariate analysis we found a negative association between ''can influence own work schedule'' and number of long sick-leave spells (>8 days) and between ''can decide own work pace'' and number of sick-leave days. These items are part of the job strain model, but they were only significantly associated as items. The job strain model was included into the multivariate analysis but it did not reach significance to any of the sickness absence measures used. Our study lends support to earlier findings that factors related to control over work are important in relation to sickness absence.
To have interesting work was associated with fewer short sick-leave spells (table 5) . Similar findings have been reported by Marmot et al 7 who found a strong association between short sick-leave spells and job dissatisfaction. The association between sick leave and the possibility to learn new things at work was not supported by the recently reported findings from Sweden Post, where ''few or no possibilities of education and training'' was not associated with sickness absence incidence. 24 Our finding on shorter sick-leave among those with longer duration in time of work travel is more contradictory. One possible explanation is that a longer commuting time (irrespective if by car, bus, train, bicycle, or walking) gives an opportunity to prepare for the day and perhaps also relax after work.
It has been shown that social support at and outside work is associated with low sickness absence, with an exception regarding men. 21 25 Open communication with work mates might be seen as an indicator of good social support at work and it is therefore not easy to explain why this item was associated with an increased number of long sick-leave spells. However, it might be that open communication and work mates with problems reflects an ''absence culture'' at the work site. 26 It is possible that the employees working in such an absence culture encourage each other to be absent in periods of strain be it due to ill health, pressure at work, or problems at home.
Worries about new technology or about organisational changes have been shown to vary positively with sickness absence, which might be explained by physical or mental ill health. 11 24 Worries are closely connected to anxiety and it might be that individual mental health problems is a confounding factor in associations between worries and sickness absence. Women and men with mental health problems and psychiatric disorders have been shown to have an increased sickness absence in spells with other diagnoses, especially musculoskeletal diagnoses. 11 27 Methodological considerations This study was cross sectional and it is thus not possible to draw any conclusions regarding causal effects. We suggest that further studies be done with other occupational groups before conclusions regarding other occupations are drawn. Furthermore, although the dropout was low, we cannot say anything about the dropout with regard to number of women and men at the work site. However, we consider it an advantage that most of the analyses are performed on a single occupational group. This reduces to some extent the problems with exposure bias, the validity of instruments used. and differences in practice within the social insurance.
It is possible that there is a selection of women to male dominated departments within metal industry, so that the healthiest women are offered jobs or stay employed there. Påhlson 28 found, in a study of female assembly workers, a ''healthy worker'' selection. Those women who quit the job also had a high sickness absence. However, their levels of absence were lower after leaving the job, implying that these women were less fit to work as assembly workers. Our results might also reflect another selection of women with health problems to female dominated departments, since the work was less physically demanding in those departments. This can explain the higher levels of sickness absence among women working at departments with almost only other women. We have found no studies on selection of women in and/or out of jobs related to male or female domination of them. However, Ö stlin and colleagues 3 found a selection of men with poorer health into the extremely female dominated occupation of secretaries. In another study Ö stlin 29 found that persons with health problems are selected to physically less demanding jobs, which could be one explanation of our findings.
A methodological problem here, as in all studies based on questionnaires, is that all data on exposure at work are self reported. Thus, the validity of the reports on number of women and men within the work site can be discussed, based as they were on estimations made by the women themselves. No exact limits were given in the question. The strongest differences were found between the two most extreme stratification groups (working with almost only women, working with almost only men) and the findings were not always linear. Misclassification with regard to sex distribution at work site might be the reason for this. We have been conservative in our interpretations, which are based on the extreme stratification groups. Further methodological developments are needed regarding such questions. It is an advantage that data on sickness absence were not self reported but based on administrative statistics with high validity. 30 31 Conclusions At an occupational level, the women in the male dominated occupation in this cross sectional study had higher sickness absence measured as cumulative incidence and frequency than those in the female dominated occupations. However, at a work site level, women in the male dominated occupation metal work that worked at male dominated works sites had lower sickness absence than those that worked in female dominated work sites-in spite of a worse physical environment, indicating that psychosocial factors are more important for sickness absence. Selection, exposure to worse psychosocial working conditions, a possible low esteem of self or type of work, or a certain absence culture among women, can be explanations of these findings. The role of sex segregation for ill health and sickness absence need to be studied further, preferably with a longitudinal design in order to reduce selection bias and more fully understand the mechanism involved.
